The Aspergillus Mine - publishing bioinformatics. by Vesth, Tammi Camilla et al.
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 18, 2017
The Aspergillus Mine - publishing bioinformatics.
Vesth, Tammi Camilla; Rasmussen, Jane Lind Nybo; Theobald, Sebastian; Kjærbølling, Inge; Frisvad,
Jens Christian; Nielsen, Kristian Fog; Lyhne, Ellen Kirstine; Kogle, Martin Engelhard; Kuo, Alan; Riley,
Robert; de Vries, R.P.; Grigoriev, Igor V.; Mortensen, Uffe Hasbro; Henrissat, Bernard; Baker, Scott E.;
Andersen, Mikael Rørdam
Link to article, DOI:
10.7490/f1000research.1113115.1
Publication date:
2016
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Vesth, T. C., Rasmussen, J. L. N., Theobald, S., Kjærbølling, I., Frisvad, J. C., Nielsen, K. F., ... Andersen, M. R.
(2016). The Aspergillus Mine - publishing bioinformatics.. Poster session presented at 15th European
Conference on Computational Biology, Den Haag, Netherlands.DOI: 10.7490/f1000research.1113115.1
 Cheap hosting of Interactive web-applications
 Results and analysis with customization
Comprehensive documentation
Aspergillus 
fungi species
are highly 
diverse
Producers of 
 chemically
and  medically
relevant 
compunds
Inititative to sequence
> 300 species
200 million years 
of evolution
Comparative Genomics
DTU IBT Culture Collection
> 35,000 fungal cultures 
Penicillium, Aspergillus, Fusarium, 
Alternaria and Tricoderma
- Shared genes/functions
- Gene content/genome statistics
- Species specific genes
- Secondary metabolism clusters
- Horizontal gene transfers
- Families of genes and clusters
- Sequence data quality
- Genome sequence diversity
Can be genetically 
optimized to produce 
cheeper and 
 environmentally 
friendly medicin
and chemicals
Fungi are 
found 
everywhere! 
We live in 
the digestive
trackt of 
the fungi
Well studied 
production organisms
Background
      Sequencing
As
pergilli
 Fungi
     Knowledge sh
aring
HA B C D E F G I J K
H
A
B
C
D
E
F
G
I
J
K
Organisms
HA B C D E F G
Organisms
Approach - connecting data
- Conditional data selection
- Data joining
- Comparative measures
- Protein families
- Cluster families
- Specific function
- Found in species set
- Proximity to other gene
- Specific bindingsite
- Specific cellular localization
- Homologs in set of species
R & 
RShiny
PL
ATF
ORM
MySQL,
Python & R
PLATFO
RM
Rshiny hosting with ShinyIO, $440/Year
- Unlimited Applications
- 500 Active Hours
- Performance Boost
Documentation 
& analysis
Free online hosting 
with Wordpres
Data download, figures & interactive figures:
Rela
tiona
l database
Analysis
Vi
sua
ls & P
ublication
Functional lables & annotation
Strain information
BLAST alignment scores
- Gene Ontology
- KEGG pathways
- KOG groups
- InterPro domains
- PFAM domains
- SMURF secondary metabolism
- Raw sequences
- Taxonomy
- All against all alignments
- alignment coverage > 50% 
- Query/hit coverage
- Percent identity
- Reciprocal hit flag
The Aspergillus Mine - Publishing bioinformatics
1) Department of Systems Biology, Technical University of Denmark, Kgs. Lyngby, Denmark 
2) Joint Bioenergy Institute, Berkeley, CA, USA 
3) Joint Genome Institute, Walnut Creek, CA, USA 
4) Fungal Physiology, CBS-KNAW Fungal Biodiversity Centre, Utrecht, the Netherlands
Tammi C. Vesth* (1), Jane L. Nybo (1), Sebastian Theobald (1), Inge Kjærbølling (1), Jens C. Frisvad (1),
Kristian F. Nielsen (1), Ellen K. Lyhne (1), Martin E. Kogle (1), Alan Kuo (3), Robert Riley (3), R.P. de Vries (4),
Igor V. Grigoriev (3), Uffe H. Mortensen (1), Bernard Henrissat (5), Scott E. Baker (2), Mikael R. Andersen (1)
tcve@bio.dtu.dk
Ask
 me
!
Cu
rio
us 
ab
out
 the
 Aspmine? 
Tammi Vesth
Secondary 
Metabolism
Secondary metaboliets 
are important medical and 
chemical compounds
Clusters are grouped into families
kawachii
eucalypticola
costaricaensis
brasiliensis
carbonarius
ellipticusheteromorphus
indologenus
japonicus
homomorphus
0.0
0.5
1.0
1.5
2.0
0.0 0.5 1.0 1.5 2.0
Phylogenetic distance
Se
co
nd
ar
y 
m
et
ab
ol
ic
 d
is
ta
nc
e
Relation of distances and shared gene cluster families
ac
ule
at
us
ho
m
om
or
ph
us
sa
cc
ha
ro
lyt
icu
s
uv
ar
um
jap
on
icu
s
vio
lac
eo
fu
sc
us
ind
olo
ge
nu
s
fiji
en
sis
ac
ule
at
inu
s
br
un
ne
ov
iol
ac
eu
s
he
te
ro
m
or
ph
us
ell
ipt
icu
s
sc
ler
ot
iic
ar
bo
na
riu
s
ibe
ric
us
ca
rb
on
ar
ius
sc
ler
ot
ion
ige
r
ph
oe
nic
is
nig
er
 A
TC
C 
10
15
nig
er
 N
RR
L3
nig
er
 C
BS
 5
13
.8
8
nig
er
 A
TC
C 
13
49
6
lac
tic
of
fe
at
us
eu
ca
lyp
tic
ola
br
as
ilie
ns
is
pip
er
is
ka
wa
ch
ii
ac
idu
s
co
sta
ric
ae
ns
is
tu
bin
ge
ns
is
va
de
ns
is
ne
on
ige
r
homomorphus
aculeatus
fijiensis
brunneoviolaceus
aculeatinus
japonicus
violaceofuscus
indologenus
uvarum
saccharolyticus
heteromorphus
ellipticus
sclerotioniger
carbonarius
ibericus
sclerotiicarbonarius
brasiliensis
neoniger
tubingensis
costaricaensis
eucalypticola
acidus
kawachii
piperis
vadensis
phoenicis
niger CBS 513.88
niger ATCC 13496
lacticoffeatus
niger NRRL3
niger ATCC 1015
Percent of shared gene cluster families
0 20 40 60 80 100
Value
0
20
40
60
80
Color Key
and Histogram
Co
un
t Relation between taxonomy 
and shared 
gene clusters
Fraction 
of 
shared 
clusters
Select organisms and enzymatic
activity and view mathcing clusters.
Synteny view of members of 
the cluster family  
RShiny web app 
analysis setup,
visuals & downloads
Gene clusters are highly diverse,
do not follow taxonomy
and illustrate mechanisms 
for speciations
fungiminions.shinyapps.io/
familiesPhyloTreeApp
Encoded by gene clusters
Cluster 
similarity =  x 0,60
shared backbones
x 0,40
shared tail genes+
100 60
A
B
C
D
E
F
G
H
Cluster family
Cluster family
Genetic
Diversity
DNA/protein sequence
comparisons are essenitial
to comparative genomcis
Similar sequences imply
similar biological function
Proteins with similar sequences
form clusters of functinally
related proteins
Core: Families with one or 
more proteins from each strain 
Unique: Families with proteins 
from only one strain 
Closely related strains share
more families. Many families
are strain specific!
Aspac1
Aspacu1
Aspara19Z
Aspbr1
Aspbru1
Aspca3
Aspcam1
Aspcan1
Aspcl1
Aspcos1
Aspell1
Aspeuc1
Aspfij1
Aspfl1
Aspfo1
Aspfru1
Aspfu1
Aspfu A1163 1
Aspgl1
Asphet1
Asphom1
Aspibe1
Aspimp1
Aspind1
Aspindi1
Aspjap1
Aspka1 1
Asplac1
Aspmul19T
Aspnav19T
Aspneo1
Aspni7
Aspni DSM 1
Aspni NRRL3 1
Aspni bvT 1
Aspnid1
Aspnomi0
Aspnov1
Aspoch1
Aspoch1432
Aspoli1
Aspor1
Aspph1
Asppip1
Aspram0
Asprec1
Aspsac1
Aspscl1
Aspscle1
Aspsim1
Aspspe1
Aspste1
Aspstec1
Aspstel1
Aspsy1
Aspte1
Asptri1
Asptu1
Aspuda0
Aspund1
Aspuva1
Aspvad1
Aspve1
Aspvio1
Aspwe1
Aspzo1
Eurhe1
Neofi1
Neucr2
PenbrAgRF18 1
Pench1
Pendi1
Scer0
Sequence alignments - BLAST
&> 130%Coverage hit + query
Percent
identity > 50%
Families of proteins
Alignment significance cutoffs
All against all 
protein alignments and 
single linkage clustering
Pr
otein
Sig
nif
ica
nt 
BL
AS
T h
it
Clusters are families of proteins
Family concervation
6.778
6.709
6.782
6.736
6.838
6.844
7.011
0 2.000 4.000 6.000
Number of core genes
2.652
1.368
1.802
1.072
1.295
1.337
4.734
0 2.000 4.000
Genes unique to a strain
12.095
10.935
11.344
10.673
11.302
11.337
13.508
A. olivicola
A. recurvatus
A. navahoensis
A. nidulans
A. indicus
A. similis
A. implicatus
0 4.000 8.000 12.000
Total number of proteins 
InterPro annotated - putative function assigned
Select organisms of
interest and build trees 
based on number 
of shared 
protein 
families
acidus
aculeatinus
brasiliensis
brunneoviolaceus
carbonarius
costaricaensis
ellipticus
eucalypticola
fijiensis
heteromorphus
homomorphus
ibericus
indologenus
japonicus
kawachii
lacticoffeatus
neoniger
niger ATCC 1015
niger ATCC 13496
niger CBS 513.88
niger NRRL3
phoenicis
piperis
saccharolyticus
sclerotiicarbonarius
sclerotioniger
tubingensis
uvarum
vadensis
violaceofuscus
0 25 50 75
Amount of clusters
Ba
ck
bo
ne
 ty
pe
s
sm_summary
DMAT
DMAT,NRPS
DMAT,PKS
HYBRID
HYBRID,PKS
HYBRID,TC
NRPS
NRPS,NRPS−Like
NRPS,NRPS−Like,PKS
NRPS,NRPS−Like,PKS,PKS
NRPS,PKS
NRPS,PKS,PKS
NRPS,PKS,PKS,PKS−Like
NRPS,PKS,PKS−Like
NRPS,PKS−Like
NRPS,PKS−Like,PKS−Like
NRPS−Like
NRPS−Like,NRPS−Like
NRPS−Like,PKS
NRPS−Like,PKS,PKS
NRPS−Like,TC
PKS
PKS,PKS
PKS,PKS−Like
PKS−Like
TC
Different combinations of backbones
in gene clusters from smurf data
la
ct
ic
of
fe
at
us
D G M Y NRPS C PM PKS W PKS Q O S Kcomposite composite composite composite19_483036_30
ac
id
us AB AQ Z AI M Y AKAH AF AE PKS−Like Ocomposite composite compositecomposite composite composite composite composite1_699045_41
ne
on
ig
er
NRPS CS composite composite20_451337_8
ph
oe
ni
ci
s
S O Q PKS W PKS M PKS−Like OP D M AIcomposite composite composite compositecomposite composite composite29_301987_38
sc
le
ro
tii
ca
rb
on
ar
iu
s
AW AV NRPSAU S L J32_378816_8
sc
le
ro
tio
ni
ge
r
NRPS C AZAX Icomposite composite33_597347_10
tu
bi
ng
en
si
s
NRPS CS Kcomposite composite37_136971_11
va
de
ns
is
M Y NRPS C BBPKS−Like O S Kcomposite composite composite39_470228_22
ka
wa
ch
ii
NRPS C AKS Kcomposite composite43_19775_10
ib
er
ic
us
NRPS CS Icomposite composite46_470768_10
co
st
ar
ic
ae
ns
is
NRPS CS Kcomposite composite49_262336_10
ca
rb
on
ar
iu
s
NRPS C BG BDS BE Kcomposite composite7_208731_12
−10
0
10
20
30
40
50
60
70
80
90
100
fungiminions.shinyapps.io/
geneticDiversity
Data science in 
biology is a increasing
Difficulties in reproduction of results
Publication of thorough 
data methods is insufficient
The Aspergillus Mine offers 
online documentation 
for each analysis
Online access to analysis data
and descriptions of methods
aspmine.wordpress.com
Documentation
aspmine.wordpress.com WWW
